Introduction
============

Radiofrequency ablation of the slow pathway is considered to be the gold standard treatment for patients with atrioventricular nodal reentrant tachycardia (AVNRT). Pulmonary artery agenesis is a rare anomaly that may occur during embryological development of the heart.[@b1-imcrj-8-041] This agenesis may be accompanied by a complete or partial absence of the lung. In the great majority of the cases, the diagnosis is usually made at or soon after birth and it can be associated with multiple anomalies. However, extremely rare cases which have unilateral agenesis may survive until adulthood. An otherwise normal heart may be displaced into the right hemithorax by unilateral pulmonary agenesis.[@b2-imcrj-8-041]

Catheter ablation of AVNRT in the setting of dextrocardia is potentially challenging. There have been a few reports of successful slow pathway ablation in patients with dextrocardia, but usually at the expense of prolonged procedure and fluoroscopy times.[@b3-imcrj-8-041]--[@b7-imcrj-8-041] To our knowledge, slow pathway ablation of a patient with dextrocardia due to pulmonary agenesis has not been described to date.

Case report
===========

A 35-year-old woman was admitted to our cardiology clinic with complaints of palpitation. She had a 7-year history of paroxysmal palpitations. The tachycardia, at a rate of 170--200 bpm, was associated with dyspnea and chest tightness and lasted for up to 60 minutes at a time. Her physical examination revealed no breathing sound on the right and a normal breathing sound on the left hemithorax, while the heart's sound was heard from the right hemithorax. The chest radiogram incidentally showed a rudimentary, opacified right hemithorax with mediastinal shift and herniation of the contralateral lung. Except for dextroposition of the heart, two-dimensional echocardiogram showed no underlying heart disease. A 12-lead resting electrocardiogram (ECG) showed sinus rhythm at a rate of 64 bpm, a positive QRS complex in aVR, a positive P wave in aVR and a biphasic P wave in aVL, and a prominent R wave in V1 with undetermined horizontal axis ([Figure 1](#f1-imcrj-8-041){ref-type="fig"}). The clinical tachycardia was a regular, narrow QRS tachycardia at a rate of 170 bpm, during which the P wave was indiscernible ([Figure 2](#f2-imcrj-8-041){ref-type="fig"}). Computed tomography showed a complete absence of the right lung with dextroposition of the heart ([Figure 3](#f3-imcrj-8-041){ref-type="fig"}). Electrophysiological study was performed after obtaining written informed consent and discontinuation of all drugs for five half-lives.

The right atrium and the right ventricle were imaged on left lateral and anteroposterior views by contrast injection through inferior vena cava to reveal the cardiac anatomy ([Figure 4](#f4-imcrj-8-041){ref-type="fig"}). Then, a 4 mm-tipped ablation catheter (Cordis Webster, Baldwin Park, CA, USA) was advanced through the 6F sheath into the right atrium and a four-pole fixed-curve diagnostic catheter was placed on the bundle of His. During the electrophysiological study, a narrow QRS tachycardia with a cycle length of 270 ms was reproducibly induced by atrial premature stimulation with an extrastimulus ([Figure 5A](#f5-imcrj-8-041){ref-type="fig"}). The earliest atrial activation was recorded from the His bundle region. The ventriculoatrial interval, measured from the onset of ventricular activation on the surface ECG to the earliest deflection of the atrial activation in the His bundle electrogram, was \<60 ms, and the diagnosis of typical slow--fast AVNRT was confirmed. The tachycardia could be terminated by atrial burst pacing. The atrioventricular node effective refractory time before ablation was 240 ms.

His bundle records were taken with an electroanatomi-cal approach. Then, slow pathway potentials were recorded ([Figure 5B](#f5-imcrj-8-041){ref-type="fig"}). Fluoroscopic views of the catheters during the ablation and mapping of the coronary sinus ostium are shown in [Figures 6](#f6-imcrj-8-041){ref-type="fig"} and [7](#f7-imcrj-8-041){ref-type="fig"}. During ablation, the radiofrequency energy was adjusted to obtain a catheter tip temperature between 50°C and 60°C. The current was applied for 60 seconds after junctional tachycardia was observed during ablation ([Figure 8](#f8-imcrj-8-041){ref-type="fig"}). ventriculoatrial block was not revealed during radiofrequency application.

After the ablation, there was no residual slow pathway conduction and the clinical arrhythmia was not inducible without or with infusion of isoproterenol. The total procedure time was 30 minutes with a total radiofrequency delivery time of 8 minutes and fluoroscopy time of only 6 minutes. No complication occurred after the procedure and the patient was free of symptoms at 1-year follow-up.

Discussion
==========

Dextrocardia or complex cardiac anatomy of the heart may be challenging to electrophysiologists during catheter ablation procedures. There have been only a few case reports of catheter ablation of supraventricular tachyarrhythmias in patients with dextrocardia.[@b3-imcrj-8-041]--[@b7-imcrj-8-041]

Pulmonary agenesis can be localized to a single lobe and it can affect an entire lung or, in rare cases, both lungs.[@b1-imcrj-8-041] Although a majority of patients with unilateral agenesis die soon after birth or in early childhood, in some extreme cases, patients can survive up to adulthood, like our patient. Three types of dextrocardia, are described in the literature.[@b2-imcrj-8-041] These are as follows. 1) Dextrocardia with situs inversus. The most common and familiar form is the "mirror image of normal" or mirror-image dextrocardia, in which the migration of the apex of the L-bulboventricular loop is into the right hemithorax, as expected. The anterior--posterior relationship of the various parts of the heart is normal, but their right-to-left orientation is reversed. 2) Dextrocardia with situs solitus. The second most common type is dextroversion, in which the heart appears to be rotated into the right hemithorax relative to its normal position. 3) The third type of dextrocardia is dextroposition, in which an otherwise normal heart is displaced or shifted into the right hemithorax by other extracardiac causes such as agenesis or fibrosis of the right lung. Our case was a type 3 dextrocardia.

To recognize the ECG findings of dextrocardia necessitates a clear understanding of the electrical axis. Global negativity in lead I, a positively deflected QRS complex in aVR, and right axis deviation and reverse R wave progression in precordial leads are the mean ECG findings in dextrocardia. The finding of a positively deflected QRS complex in aVR and a negatively deflected ORS complex in lead I may lead to misdiagnosis. The most common cause for this finding is reversed electrode placement of arm leads (left and right).

During a standard catheter ablation procedure, the catheter is targeted to the ablation region based on typical local electrogram characteristics (slow-pathway potentials) and anatomical landmarks. In contrast to patients with normal anatomy, localization of the slow pathway and stabilization of the catheter are more difficult in patients with dextrocardia. Therefore, the time spent in the catheterization laboratory and the fluoroscopy time are markedly longer than in cases with normal hearts.

Our case illustrates the role of imaging by contrast injection in a patient with dextrocardia. The identification of the accurate anatomy using imaging modalities such as computerized tomography and magnetic resonance imaging and three-dimensional image reconstruction using mapping systems may be useful not only to help the electrophysiologist, enabling a safe and successful catheter ablation procedure, but also to understand the complex anatomical structures and to guide optimal catheter access. However, these modalities are quite expensive and are not easily accessible in every unit. Before the ablation procedure, we easily localized the coronary sinus ostium and His bundle position. As such, we did not need an additional catheter in this ablation procedure, but an additional catheter might further facilitate the procedure.

We are presenting this pulmonary agenesis case in view of its atypical presentation in adulthood, which is exceptionally rare. As demonstrated in this case, revealing cardiac anatomy by contrast injection or other imaging modalities may shorten the procedure time and decrease the complication rates.
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![Twelve-lead rest electrocardiogram showing positive QRS complexes (with upright P and T waves) in aVR, inversion of all complexes in lead I, and absent R wave progression in the chest leads (dominant S waves throughout).](imcrj-8-041Fig1){#f1-imcrj-8-041}

![Twelve-lead electrocardiogram showing supraventricular tachycardia with a regular, narrow QRS tachycardia at a rate of 170 bpm, during which the P wave was indiscernible, in a patient with dextroposition of the heart.](imcrj-8-041Fig2){#f2-imcrj-8-041}

![A lung window setting computed tomography scan.\
**Notes:** The scan reveals nearly a complete absence of the right lung and the absent right pulmonary artery (arrow). The space around the atretic pulmonary artery is filled with fibro-fatty tissue with collaterals. The heart and mediastinum are shifted toward the right side.\
**Abbreviations:** LA, left atrium; LV, left ventricle; RV, right ventricle.](imcrj-8-041Fig3){#f3-imcrj-8-041}

![Fluoroscopic view in the 15° anteroposterior projection after contrast injection.\
**Abbreviations:** IVC, inferior vena cava; RA, right atrium; RV, right ventricle.](imcrj-8-041Fig4){#f4-imcrj-8-041}

![Intracardiac recording.\
**Notes:** (**A**) Three surface electrocardiographic leads and intracardiac electrograms are shown at a paper speed of 100 mm/s. Premature atrial stimulation at a coupling interval of 310 ms during a basic pacing cycle length of 600 ms initiated the typical form of atrioventricular nodal reentrant tachycardia. VA interval is 45 ms. (**B**) Slow pathway electrogram is shown in intracardiac electrogram (arrow).\
**Abbreviations:** A, atrial intracardiac electrogram; abl d, distal ablation electrode; abl p, proximal ablation electrode; hra d, high right atrium distal; hra p, high right atrium proximal; V, ventricular intracardiac electrogram.](imcrj-8-041Fig5){#f5-imcrj-8-041}

![Fluoroscopic image with a modified anteroposterior projection showing an ablation catheter at the region of the slow pathway (Abl) and a quadripolar diagnostic catheter on the His bundle position (D).](imcrj-8-041Fig6){#f6-imcrj-8-041}

![Fluoroscopic image with a modified anteroposterior projection showing an ablation catheter at the region of the coronary sinus ostium (CS os) and a quadripolar diagnostic catheter on the right ventricular outflow tract (RVOT).](imcrj-8-041Fig7){#f7-imcrj-8-041}

![Intracardiac electrogram of junctional rhythm after radiofrequency ablation of the slow pathway.\
**Abbreviations:** A, atrial intracardiac electrogram; abl d, distal ablation electrode; abl p, proximal ablation electrode; hra d, high right atrium distal; hra p, high right atrium proximal; V, ventricular intracardiac electrogram.](imcrj-8-041Fig8){#f8-imcrj-8-041}
